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scientific discoveries but only the method for making practical use 
of them. While there may be some reasons for not recognizing 
proprietary rights in theoretical knowledge, one may suspect that the 
main arguments against such recognition relate to resulting complex 
administrative problems. The proprietary view of knowledge could have 
a very damaging effect both on the way scientists share information 
and on how topics are selected for research. The time has come when 
universities have to establish policies regulating the exploitation 
for personal gain of knowledge obtained while doing scientific 
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The University, Scientific Research and the Ownership of Knowledge 


Leonard 6. goon in / 
Department of Philosophy 
Center for Values and Social Policy 
University of Colorado 
Boulder, CO 80309-0232 


This paper is divided into three sections. The first contains a 
general analysis of the concept of ownership of knowledge and the philo- 
sophical bas is for recognizing property rights in knowledge. The second 
examines the legal basis of such rights in the United States. The final 
section explores, in the light of that background, the conflict which has 
‘arisen within universities between the values underlying scientific re- 
search and the legal norms ern ing intellectual property. 


I. Jos hical Basi 


The notion of owning knowledge is sounds ethereal and until 
recently had little relevance to academic institutions. Outs ide the for- 
“mal context of the law of copyright, patents, and trade secrets, we are 
not likely to speak of ourselves as owning or having a proprietary inter- 
est in knowledge. It is much more natural for us to say that we possess © 
certain knowledge than that we own it. We may manifest such possession in 
a variety of ways, such as by communicating it to cthers or employing it 
in what we do and make. We may also decide not to divulge or make use of 
what we know. We shall later see the significance of a “right of non- 
disclosure" in understanding the eal of ownership of knowledge. 


While possession and ownership are related concepts, they are 
clearly different. Possession refers to having control, while ownership 
refers to having rights to control. We understand the difference between 
a thief who has physical possession of a car and the rightful owner who 
may never see it again. Ownership is a normative concept which implies a 
complex set of rights. What is included in that set may vary depending on 
the nature of the object involved. It may include the right to use, sell, 
rent, give away, abandon, consume or even destroy. Roughly speaking those 
rights reduce to two different kinds; positive rights of access and bene- 
ficial use and negative rights to exclude others from its use without 
permission. 


Sometimes that bundle of rights is divided in ways that make it 
difficult to say precisely who the owner is. You may, for example, 
receive under a will the right to exclusively possess and use an object 
for the length of your life with: provision made as to how it is to be dis- 
posed upon your death. No one else alive may have any rights in relation 
to that object, yet you do not fully own it. Ownership may roughly be 
characterized as possessing the full set of rights a particular object 
lends itself to or, if that bundle is divided, having the residual rights 
remaining after all other proprietary interests have expired. Thus a 
landlord is the owner of a building even though the tenant has a exclusive 
right of possession for a specific length of time. In some cases, such as 
‘with 99 year leases, the possession of a legally limited proprietary in- 
terest may be economically more valuable than the reversionary rights held 
by the owner. The distinction between owning property and having some 
more limited property interest will come into play when we examine how our 
legal system approaches intellectual property. 


In principle any object which is capable of being controlled is 
capable of being owned. We own discrete physical objects, e.g., land and 
personal property, to which access is easily controlled. Some highly 
mobile physical substances, such as air and stream water, are almost im- 
possible to individuate or control in this manner, and the concept of 
ownership becomes problematical. A farmer may be entitled to a certain 
quantum of water from a navigable stream adjacent to his or her property 
but not literally be the owner of some determinate body of water. 


‘The most basic contro] we have over our knowledge concerns dec i- 
sions about whether to communicate it. If we do communicate what we know, 
the subsequent movement of that knowledge is determined by the behavior of 
those to whom we make our communication. We may seek to limit its access 
by imposing conditions of confidentiality, but there are clearly risks 
that it will be further dispersed in ways not authorized or contemplated. 
In addition to directly communicating what we know, we make use of our 
knowledge in what we do and make. In some cases others are able to 
decipher the knowledge which provided the basis of our activities. Of 
course we have gained most of our knowledge from others and hence we have 
little control] over its dissemination or the use made of it. Most knowl- 
edge is in this sense in the public domain. Still there can be important 
kinds of information or knowledge which only we possess. 


One of the peculiarities of knowledge as property is precisely that 
it is capable of being fully possessed at the same time by an indefinitely 
large number of persons. Knowledge also differs from other objects in not 
being capable in any ordinary sense of abandonment or destruction. Nor 
can exclusive possession be easily regained once it has been communicated. 
Even if a person never disclose to others certain information he or she 
may not be completely assured of having exclusive possession if there are 
other ways of gaining access to it. 


Sometimes the value of knowledge is dependent on it being widely 
shared. This is especially so in cases requiring cooperation and coor- 
dination among persons, e.g., the importance of everyone having inocula- 
tions, or following the rules of the road in driving. In competitive 
situations, on the other hand, it may be in our interest to exclusively 
possess knowledge, e.g., that a painting being sold at auction is an 
authentic Rembrandt, or the formula for making a popular soft drink. In 
still other situations, knowledge may become a valuable commodity for 
which others are en, to pay, e. 9., a physician’ s knowledge of how to 
treat an illness. i 


hne decision to recognize certain things as property is a function 
not only of the degree of difficulty involved in controlling them, but of 
the degree of value and scarcity they possess. The easier it is to ex- 
ercise control, and the greater its perceived value and scarcity, the more 
likely it will be recognized by society as constituting property and pro- 
tected by social and legal norms. In deciding to provide legal protection 
a society has also to take into account the administrative costs of estab- 
lishing reliable legal standards and implementing them. 


That society judges something to be worthy of being socially or 
legally respected as property does not answer the question of who should 
have what specific rights in relation to the object in question. Things 
can be owned collectively by society as a whole, by particular groups or 
entities within society, or by individuals. In a society with collective 
ownership, the rights of individuals and groups will mainly be rights to 
access and use. If a community owns something collectively it claims the 
right to exclude non-members from access, as well as the authority to 
regulate the access by members. Under a system of private ownership, it 
is the individuals or groups within the community that are recognized as 
having the authority to determine who has access and are entitled to bene- 
ficial use. 


What forms of knowledge ought to be recognized as constituting 
property, and who should have proprietary rights in it? Among the factors 
relevant in establishing social policy are 1) how difficult and costly it 
-was to acquire the knowledge, and 2) how important it is that the knowl- 
edge be shared. The more difficult and expensive it is to acquire certain 
kinds of knowledge, the more it can be argued that the possessor of such 
knowledge is entitled to receive some reward or compensation for disclos- 
ing it. The more important it is for others to obtain that knowledge, the 
more grounds there is to impose a duty to freely share on those who pos- 
sess it. 


There are some forms of important information to which people 
generally have easy access, and which are shared freely. We learn a lot 
of detailed information about the communities in which we live--where to 
buy various things, where to go for entertainment, what areas may be 
dangerous to walk alone in at night. A stranger entering such a community 
would need to ga in access to such kind of information. An entrepreneur 
might seek to gain economically from that need by presenting information 
of that kind in the form of a travel guide. The author of such a guide 
can, under many legal systems, obtain copyright protection for his or her 
particular presentation of that information, but not of the informational 
content as such. Others are free to make use of the information contained 
in the guide or develop independently their own guides.. 


Under normal circumstances we would expect there to be a free dis- 
closure of such kinds of information when requested by a stranger we meet 
on the street. Who can be said to own such knowledge? While admittedly we 
would not ordinarily speak of anyone owning knowledge in this type of 
situation, how would the concept of ownership apply? We have already seen 
that a crucial test of ownership is found in the right to exclude others 
from access without permission. Anyone who it can be said to have a right 
to that information can be said to be a joint owner of that knowledge. In 
this sense one can be said to be the owner of knowledge which one does not 
presently possess. The knowledge in such cases is jointly owned by al! 
the members of the community who have a right to know. 


Such community owned knowledge is to be differentiated from the 
collectively owned knowledge of a society. It differs in that there is no 
one delegated the authority to determine who shall nave access. Each mem- 
ber of a community must decide for him or herself who is ent it led to know. 
With collectively owned knowledge agents of the government acting on be- 


* 
„ cee 
* 


half of the community may exclude members from access to certain kinds of 
information on such grounds as national security. 


What values underlie the institution of property? Our analysis up 
till now has clearly been predicated on the social utility of property 
rights. The social usefulness of property rights is so pervasive that it 
is difficult to conceive of a society which recognized no such rights. Of 
course what objects to recognize as constituting property, what precise 
rights to recognize in relation to those objects, what limitations should 
be placed on those rights as well as who should be the owner of those 
rights can be subject to serious dispute. While considerations of social 
utility are basic in answering these questions, other values, such as jus- 
tice and fairness are also relevant. 


Justice is based on giving people what they deserve, what they are 
entitled to and what they have the right to expect. Someone who makes a 
socially valuable contribution may deserve to be rewarded as a matter of 
istics. ‘The recognition by society of proprietary rights in the products 
of one's labor can be considered one way of fulfilling a e dased ob- 
ligat ion. 


Cons iderat ions of fairness are closely related to justice. To many 
it seems unfair for people to able to derive the benefit of the work of 
others without at least contributing in some proportionate way to the 
costs involved. Without such contribution the beneficiaries could be con- 
sidered "free loaders" who are unfairly enriching themselves at the ex- 
pense of others. 


For our purposes we will assume that justice, fairness and utility 
are the basic values underlying the recognition of property rights. While 
they are distinct values they function in closely interrelated ways. In 
many situations justice, fairness and social utility will mandate the same 
result. Thus it can be argued that those who through hard werk come up 
with socially valuable discoveries are entitled to some compensation or 
reward as a matter of justice, fairness and utility. In other situation a 
tension may appear between considerations of justice, fairness and utili- 
ty. This is not to say that these are wholly independent values. John 
Stuart Mill for one argued in fact that principles of justice actually 
form the most basic part of the requirements of utility. Without neces- 
‘sarily accepting Mill's position it can be argued that the concept of so- 
cial welfare or utility cannot be fully analyzed independently from no- 
tions of justice and fairness. Perceptions that one is being treated un- 


justly or unfairly are clearly a major sources of dissatisfaction and un- 
happiness. If, in addition, justice and fairness are viewed as intrinsi- 
cally valuable, their realization will not only be a means for achieving 
welfare but form a constitutive part of it. 


“Since knowledge is generally valuable, we want both to encourage 
the discovery and development of new knowledge and to see that the distri- 
bution of such knowledge is made to all those who may benefit. We want to 
accomplish this while being just and fair to all those concerned. The 
problem is, of course, how to achieve these goals. 


In the following section we will examine how our legal system has 
sought to deal with these problems. The final section will then explore 
how the norms relating to the free sharing of knowledge which govern uni- 
versity based scientific research, comes in conflict with the norms of 
commercial enterprises seeking to exploit such knowledge for private gain. 


II. Legal Basis 


“The philosophical foundation which underlies the legal recognition 
of intellectual property in this country is under Article One, Section 8 
of the U.S. Constitution, "Progress of Science and Useful Arts." The 
clause clearly embodies a utilitarian justification for recognizing such 
rights. It does not speak of the natural or moral rights of authors and 
inventors to receive the benefits of their creations, but of the power of 
government to recognize some limited rights in order to achieve a certain 
goal. Under lying the system is, as the United States Supreme Court has 
stated, the conviction that encouragement of individual effort by per- 
sonal gain is the best way to advance public welfare through the talents 
of authors and inventors." 


The rights involved are created by the legislature as a matter of 
social policy rather than recognition of some moral or natural rights held 
by individuals as a matter of justice. If Congress were to decide that 
the promotion of science and useful arts did not require recognizing such 
proprietary rights, it would not appear violative of any constitutional 
provision. That constitutional question has never arisen though, as Con- 
gress has, since the very founding of the country, considered it important 
to recognize such proprietary rights. Most of the colonies had patent 
laws and Congress during its very first session in 1790 passed such a law. 
While the establishment of proprietary rights in knowledge is a matter of 
policy, courts in overseeing whatever legislation is passed can evaluate 
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such laws to see that they do not violate princioles of justice and fair- 
ness. Thus if patent laws provided that only white Wales were entitled to 
_receive proprietary rights in their creative work, it would clearly be 
violative of the equal protection provision of the constitution. 


The belief in the value of a patent system as a incentive for en- 
couraging new inventions and discoveries is widely shared, although not 
universally so. Some economists argue that patent protection is a form of 
monopc ly and as such undesirable. In addition, they question whether it 
is necessary. It has been argued that most research is now conducted by 
large corporations who already have sufficient incentives to make new in- 
ventions. Being first with a new product by itself creates a substantial 
advantage over competitors. Fritz Machlup, one of the leading authorities 
on the economic analysis of knowledge came to what many would consider the 
surprising conclusion that “...neither the theoretical nor the empirical 
evidence thus far presented can support the claims frequently made for the 
patent system as an important, or even the chief, factor in technological 
and economic progress." Machlup did not propose however that we abandon 
the patent system as it is already well established and he did not claim 
he established that it was not socially useful. 


The granting of exclusive rights for a limited time can be seen as 
a compromise between giving the creator of new knowledge full and un- 
limited ownership rights and giving the public free access. One way of 
looking upon the patent law is that it is a kind of contract between the 
government and an individual in which, in exchange for public disclosure 
of one's invention, a person is given exclusive ric!.ts to make use of it 
for a limited period of time. Under common law doctrine, which still 
plays a vital role, a company's trade secrets, i.e., knowledge it uniquely 
possesses which gives it an advantage over competitors, are legally recog- 
nized as property. Such trade secrets can include patentable inventions 
as well as other forms of knowledge such as customer lists, new product 
plans, and cost and pricing data. The company is protected against wrong- 
ful disclosure to competitors by former or present employees. - Trade 
secret protection however does not prevent a competitor from independently 
discovering such knowledge and even obtaining, where applicable, a patent 
for exclusive rights to use that knowledge. A company sometimes has to 
decide whether to seek the limited protection provided by patent law or to 
rely on the protection of trade secrecy, which in principle is unlimited 
in time. The law, while wanting to encourage disclosure, does not mandate 
it. The fundamental right of non-disclosure is respected and that right 
can be said to underlie the law of intellectual property. 


oy 


The right of non-disclosure is somewhat difficult to characterize. 
That limited right is not sufficient to make one the sole owner of the 3 
knowledge one possesses as others are entitled to independent ly ga in ac- 2 2. 
cess to it as well. As one does not have a duty to disclose what one ; 
knows to others, it does not constitute jointly or collectively owned 
knowledge either. The basic right of non-disclosure seems more like a 
right of privacy or autonomy than what we ordinarily consider a property 
right. It is a right of possession rather than of ownership because 


| others have the right to gain possess ion às well without obtaining permis- 
| sion. . 


a 
At issue is what sorts of knowledge-should have further exclusive 

ownership rights, under what conditions. As has been indicated our patent 
laws do not protect basic scientific discoveries but only the method for 
making practical use of them. Roughly speaking the patent law only pro- 

. tects knowledge when it constitutes recipes for making things. This 
limitation in our patent law has profound effects. Can it be justified? 

One can argue that in terms of the basic values of justice, fairness and 
social utility this restriction is not justified. 


While at an earlier time most advances were derived from craft and 

guild know how, today theoretical research is a major source of tech- 
nological developments. Thus the new bio-technology clearly arose out of 
basic theoretical discoveries and would not have occurred without them. 
In terms of merit or entitlement there is no reason to believe that those 
who made the basic discoveries are not at least as deserving of the fruits 
of their labor as those who made the technological developments. Without 
such compensation those responsible for the technological development can 
be considered "free loaders" who benefit from the labors of those who un- 
dertook the more basic research. This seems fundamentally unfair. 


in terms of social utility it can be argued that the present patent 
system fails to provide adequate incentives for doing basic research. 
Basic research usually bears only an indirect and uncertain relation to 
practically useful products. In the long run, however, such research is 
highly beneficial to society. The economist Frank Knight has argued that 
the patent system misdirects rewards for innovation by rewarding the 
' “routinizer" who usually only takes the last step in the creative process on 
and not those doing the pioneering work.2 This judgment may be somewhat 
overdrawn as technological discoveries can involve a great deal of their 
own k ind of creativity. Still the patent system provides little incentive 
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to undertake basic research as compared with technologically Seen 
exist ing theoretical knowledge. 


“While there may be some reasons of principle for not recognizing 
proprietary rights fin theoretical knowledge one may suspect that the main 
arguments against such recognition relate to the complex administrative 
problems that would arise. 


There would be enormous problems deciding what kinds of theoretical 
knowledge were patentable, resolving conflicts over claims of priority in 
discovery, determining questions of infringement and methods of compensa- 
tion. Many inventions are based on a large number of theoretical dis- 
coveries which further complicates the problem. The administrative costs 
of the present patent system are already quite substantial and would be 
‘greatly increased if the coverage of the system were expanded in this man- 
ner. 


One way of avoiding some of these administrative problems, would be 
to place a tax, based on a percentage of the profits obtained by patented 
invent ions, and with the proceeds establish a fund. The main purpose of 
the fund would be to support basic research. Such a fund could also serve 
to reward those who have made fundamental contributions. 


One consequence of the non-patentability of theoretical knowledge 
is that most commercial corporations do not engage in basic research. 

With a few notable exceptions, such as the Bell Labs, corporations consid- 

er it too risky an investment. They are uncertain whether their research- 

ers will come up with knowledge that can turn out to be socially useful. 

There is also the fear that others can freely appropriate that knowledge 
in obtaining their own patents. 


If other institutions in our society, specifically universities, 


. were not committed to the furtherance of basic knowledge, the problem of 


the undersupport of basic research would be considerably greater. Even 
within universities much of the research undertaken is an adjunct to the 
function of transmitting knowledge and supervising graduate students seek- 
ing advanced degrees. Up until the Second World War scientific research 
was essentially subsidized by universities themselves. Since then the 
government has been a major source of funds for scientific research. Be- 
cause the distinction between basi: and applied scientific research is 
sometimes unclear much basic research has been done under grants nominally 
classified as applied research. The Reagan administration, as part of a 
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general policy of cutting back on government programs, has sought to 
reduce such support. Universities anticipating this decline of government 
support began looking for alternative sources of funding. It was about 
this time that the potential of the new bio-technology became a subject of 
a great deal of publicity and venture capita ists © were exploring ways of 
exploiting its commercial possibilities. 


III. The University Context 


Universities and commercial] enterprises are clearly different kinds 
of institutions, having distinctive goals and norms. The problem is one 
of regulating their interaction so as not to adversely affect the institu- 
tional integrity of either. 


If anything is considered fundamental to the ethics of scientific 
research as conducted within a university community it is that there be a 
ful! and free sharing of knowledge. Scientific progress is based on a 
collaborative process in which many individuals make contributions of 
varying degrees of significance. Until certain hypotheses are critically 
scrutinized by others within the relevant community there is little 
grounds for accepting these beliefs as authentic knowledge. It is true 
that at certain stages of their work scientists may be secretive in order 
to insure that they will receive the recognition and honors given those 
who make original contributions. Still, they are clearly committed to 
public disclosure as soon as they are satisfied with the quality of their 
work. 


Commercial enterprises, on the other hand, are not committed, as a 
matter of principle, to the free sharing of their knowledge. While they 
may share certain kinds of information through trade associations as a 
matter of policy, it is an accepted part of the norms of fair competition 
for companies to take advantage of their trade secrets. Those secrets can 
be among the most important assets a company possesses. As we have al- 
ready indicated a commercial] enterprise often has a choice between obtain- 
ing a patent on its inventions or relying on trade secrecy protection. 
Even when a company applies for a patent, it seeks to disclose as little 
as necessary in its claim. Finally, a company that does receive a patent 
’ may decide not to use nor license others in the use of that new knowledge 
‘when it is judged not in the economic interest of the company to do so. 
Companies have even been know to purchase the patents of others for the 
very purpose of preventing their ‘introduction into the market. 
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The fundamental theoretical discoveries made in the 1950's concern- 
ing the genetic structure of DNA were followed in the 70's by the develop-. 


ment of recombinant DNA techniques which make it possible to genetically 


engineer new micro-organisms. This pew bio-technology is not only poten- 
tially beneficial tu society, but is expected to be a source of great eco- 
nomic wealth. As we have already seen the United States Supreme Court has 
held that the products of such bio-engineering are potentable which fur- 
ther increases their economic value. g 


Much of the work in this area has been done by academically based 
molecu r biologists. Some leading scientists have left academic institu- 
tions to carry out their research and development activities in newly cre- 
ated commercial enterprises such as Genentech, Biogen, Cetus, and Genex or 
with established pharmaceutical manufacturers. In other cases spec ia! 
ties have developed between universities and commercial corporations such 
as Harvard and Washington University of St. Louis with Monsanto, Massachu- 
setts General Hospital with Hoechst, and M. I. I. with an Institute estab- 
lished by an industrjalist Edwin Whitehead. In exchange for providing 
substantial financial support, the companies receive a variety of things, 
rang ing from patent rights or exclusive licenses to, in the case of the 
Whitehead Institute, participation in faculty appointments and control of 
research areas. In addition, they may exercise varying degrees of contro] 
over publication of results. s 


As ide from these special arrangements, a large number of 
university-based molecular biologists have developed connect ions with com- 
mercial enterprises as consultants, working during the time they are con- 
sidered free from their university responsibilies. Such interaction be- 
tween academically based scientists and commercial enterprises is not new. 
What is perhaps unusual is the extent of the involvement, the rapidity 
with which it has evolved and the potential eccnomic benefits. Basic 
scientific research does not generally lead in such an immediate and 
direct way to large scale commercialization. This has raised in a 
dramatic way some basic policy issues concerning university/industry rela- 
tions in general and specifically whether certain values underlying the 
conduct of basic scientific research are being put in jeopardy. 


One of the basic issues raised by joint ventures between univer- 
sities and businesses is control over publication. It seems an almost 
necessary concomitant that some control will be exercised. The companies 
will want to have at least a preview in order to have their patent at- 
torneys consider the desirability of disclosing certain details. They 
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might want to delay publication until a parent application has been made, 
although this is not essential. 


While some short delay in publication may be acceptable, anything 
further may constitute a threat to the norms governing scientific re- 
search. The idea of a corporation exercising veto power over the publica- 
tion of some scientific results would constitute an affront to established 
norms. What is more likely are requests by the business involved to with- 
hold some results. This also jeopardizes the integrity of scientific re- 
search. Perhaps the greatest danger is that scientists will over time 
come to appreciate the proprietary point of view and will consider these 
kinds of restrictions justified. Scientists employed by commercial enter- 
prises have learned to live with and perhaps accept as justified various 
kinds of restrictions of this nature. 


It is interesting to note that some significant changes have al- 
ready been reported in scientists’ attitudes towards patents and free com- 
munication of knowledge. When Stanley Cohen and Herbert Boyer of Stanford 
University invented the gene-splicing technique in 1973, they had no 
thought of patenting it and only through the urging of the University's 
patent counsel] did they agree to do so. They. consented only on the basis 
that the University become the exclusive beneficiary. Cohen later com- 
mented “My initial reaction...was to question whether basic research of 
this type could or should be patented and to point out that our work had 
been dependent on a number of earlier discoveries by others."4 Cesar Mil- 
stein, who shared the Nobel Prize for his contribution to the development 
of monoclonal antibody technology or hybridoma, did inquire as to whether 
the method should be patented. The policy of his sponsor, the British 
Medical Research Council, was to make such new methods freely available to 
others. He later was reported as saying “We were too green and in- 
experienced on the matter of patents...We were mainly concerned with the 
scientific aspects and not giving particular thought to the commercial ap- 
plications." 


A number of incidents have been reported in which scientists have 
become less free in sharing their ideas. A committee at the University of 
California at San Francisco reported that so many of their scientists were 
also employed by Genentech that “people were loath to ask questions and 
give suggestions in seminars or across the bench, for there was a feeling 
that someone might take an idea and patent it, or that an individual's 
idea might be taken to make money for someone else.“ 


14 


12 


* 


In another case two research scientist at UCLA, Golde and Kkoeff ler, 
gave Gallo, a researcher at the National Cancer Institute, a valuable 
sample of cancerous cells they had succeeded in growing. It was then 
passed on by Gallo to a scientist friend working for a bio-technology com- 
pany who found a way to make use of those cells in the production of in- 
terferon. A dispute later arose as to whether permission was given for 
that further dissemination of the cells. After the incident, Golde is 
reported as saying “Everything has changed. The exchange of materials is 
different. They now have value. To send out a cell line for some experi- 
ment, is like sending out a 20-carat diamond to cut some glass. "6 Nicholas 
Wade states, “Gallo, whose policy of making cells freely available to 
other researchers was well known, now says he will send nothing out unless 
he owns it entirely or has written permission from everyone involved."’ A 
law suit by Golde and the University of California against Hoffmann-La 
Roche and Genentech, which was finally settled out of court, arose out of 
this incident. : 


Concern over patentability can also effect decisions ws to areas of 
research. Leading scientists may shift their areas of research, as well 
as that of their graduate students, based not on considerations of 
theoretical importance for the advancement of knowledge but of economic 
‘profitability. If a patent on a certain method and product of genetic 
engineering has already been obtained other researchers may become 
hesitant to do further research in that specific area. There could be 
problems concerning patent infringement. One would have to carefully 
study the precise claims contained in the patent in order to see whether 
one can “design around" them. Scientific progress often depends on a con- 
tinuous process involving slight refinements and improvements. The patent 
law may inhibit this from taking place. Even if a scientist came up with 
a significant improvement, which is itself patentable, the chances are he 
or she would have to enter into a licensing arrangement with the holder of 
the basic patent to make use of it. 


Patent law is highly complex and there is a great deal of discre- 
tion exercised by the Patent Office and the Courts in its administration. 
At the beginning stages of a new technology the tendency is permit broad 
claims. As the technology develops claims are more narrowly defined. 
Thus the Cohen-Boyer patent is quite broad but there are indications that 
the Patent Office is taking a more restrictive view with hybridomas. It 
is also interesting to note that Cohen and Boyer were not able to obtain 
patents in most European countries because they published their work be- 
fore filing their patent claim.8 


15 
13 


In addition to having a patentable subject matter one must estab- 
lish that the invention is new, useful and non-obvious. An invention 
which would have been obvious to someone of ordinary competence in the 
field is not patentable. If inventions which are not genuinely new and 
non-obvious could be patented the public would in effect be deprived of 
the free use of what it already knew or what was an obvious extension of 
what it knew. Because of the rapid developments taking place in bio- 
technology it may be difficult to say at a particular point in time what 
is new and non-obvious. A considerable number of contested patent claims 
and court suits is likely to arise. 


91 scientists, within academic institutions, take the intricate re- 
quirements of the patent -law into account in structuring their research 
projects, there will be a significant departure from established practice. 
The proprietary view of knowledge could have a very damaging effect both 
on the way scientists share information and on how they make decisions as 
to what areas to explore. While the actual practices of scientists never 
fully conformed to the normative ideals, the potentially great economic 
rewards involved here adds a new and possibly destructive dimension. 


How serious are these dangers? The dramatic examples cited con- 
stitute anecdotal information and there is some danger of overgeneralizing 
from a few cases. A survey was done of microbiologists at six leading re- 
search universities and 15 bio-technology firms for the Office of Tech- 
nological Assessment of the United States Government. Two of the ques- 
tions asked were “Has the way university research is done or the quality 
of university research been affected by the relationships?" and “Has Co] 
laboration among university researchers been affected by the rela- 
tionships?" About 85% of the respondents maintained that neither the qual- 
ity of the research being done nor collaboration among university resear- 
chers has been adversely affected by these recent developments.” It is 
not fu'ly clear what inferences we should draw from that survey. Does the 
fact t at 15% felt it was adversely affected have any significance? There 
is clearly a need to explore in a more systematic way what is taking place 
before one decides what can and should be done. 


Assuming that such changes are taking place are they necessarily 
undesirable? Will it distort judgments about research areas and hence 
retard further basic scientific discoveries? While it may be reasonable to 
assume it would have some adverse effect one cannot be certain. The in- 
crease in competitiveness among scientists and universities resulting from 
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proprietary rights in knowledge could conceivably result in greater knowi- 
edge both basic and applied. 


Concern over changes in the way scientists conduct their research ——- =: 
however is not based solely on consideration of possible undesirable con- 
sequences, Those changes puts into question certain basic institutional 
values identified with a university and which forms part of the way of 
life of scientists working in such communities. 


This was revealed in a dramatic way in 1980. Harvard University 
administrators conceived a plan for establishing a biotechnology company 
in partnership with its own professors. A memorandum in support of the 
proposal cited a number of benefits. One was the substantial financial 
gain to the university; another the fact that micro-biologists were in any 
case going to get involved with industry and the university could de an 
effective adviser and negotiator for the faculty; and third such a company 
could avoid the drawbacks of commercial companies with their “excessive 
secrecy requirements, undue direction of the work of scientists, and total 
separation from the atmosphere of a research university." One of the 
drawbacks cited concerned the possibility that such a venture might en- 
courage faculty members to shift their areas of interest to what was com- 
- mercially marketable. Another major drawback related to the feelings of 
resentment that would arise among those faculty members in micro-biology 
who were not to be included in the enterprise. 


Ten members of the Cellular and Developmental Biology Laboratory 
objected to such an arrangement. It would, as one said, “deflect the Uni- 
versity from its central and essential function: to advance learning, to 
foster free and searching inquiry into fundamental problems, and to commu- 
nicate that learning, and the spirit of free inquiry, to the oncoming gen- 
erat ion of students. 11 This is a succinct statement of the institutional 

values which are at stake. 


A different kind of objection was raised by Walter Gilbert, a Nobel 
Prize winner who left Harvard to become president of Biogen, a bio- 
technology firm. He essentially complained that it would constitute un- 
fair competition. "I have my own company and I would resent being put in 
the position of having to compete against Harvard for the best people and 
the best work. I might have to push Harvard to the wall in some cases of 75 
competition. 12 He also pointed out that the logical extension of the 
university's involvement would be “...to convert other areas of the un i- 
versity over to profit-making ventures, start a law firm in the law 


school, have the English department write advertising copy, develop a way 


for the doctors to earn extra profits at the medical school...The idea is 
completely nad at a certain level. The proposal was dropped within a 
month af ter being presented to the faculty. 


How considerations of fairness relate to these kinds of situations 

is complex and depends in part on one's point of view. Is it fair to a 

ui iversity if a scientist, who is being provided with research resources, 
chooses to leave when that work becomes commercially valuable? Scientific 
researchers working for commercial enterprises are usually regulated by 
contractual agreement as to what use they can make of the results of their 
research once they leave. Even without contractual agreement a court 
might on equitable grounds prevent a scientist from making unfair use of 
the knowledge obtained while employed. The law has however to balance no- 
tions of fairness against the inportance of not unduly restricting an in- 
_dividual's freedom to make changes in employment. 


Would a university be protected under the laws of trade secrecy? 
That protection is generally limited to profit making businesses. It has 
been reported, however, that five states have developed a broader concept 
of trade secrets under which the results of basic research carried out 
within a university might be protected. Whether that is or is not a 
desirable development is difficult to say. ‘The time has perhaps come when 
universities will have to establish policies regulating the exploitation 
for personal gain of knowledge obtained while doing scientific research as 
a member of a university community. 


Much of the basic research done within universities in molecular 
biology has been funded by the federal government. Up until 1980 the fed- 
eral government was entitled to receive the rights to all patentable in- 
ventions arising out of government sponsored research. In 1980 an amend- 
ment to the Patent Law was passed which gave universities, as non-profit 
institutions, the right to hold such patents. The government only retains 
for itself the right to use those inventions without paying any license 
fees. The purpose of the change was to provide more of an incentive to 
develop and commercially exploit the inventions which resulted from gov- 
ernment support. Most large universities now have their own patent 
counsel and arrangements with companies which specialize in commercially 
exploiting newly patented inventions. 


While the main function of universities is to advance human knowl- 
edge, they do compete with one another. The competition among univer- 
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sities over obtaining valuable patent rights is an additional factor which 

may affect the way colleagues located at different univers! c ies cooperate 

with each other. This competition is not only on the institutional level. 

It is common practice for a university to give the researchers who made ‘ Sy. 
the patentable discovery a certain percentage of the proceeds obtained pei 
through licensing agreements. 


This raises the question of what use should be made of the money 
received under such licensing agreements? Perhaps it should be said that 
it may not turn out to be as much as some people expect. While royalties 
from the Cohen-Boyer patent have already produced two million dollars, 
later and more narrowly defined patents are likely to produce less. 


Assuming that a university does receive substantial royalty fees, 
what should be done with the money? The basic values of justice, fairness, 
and social utility again come into play. The inventor deserves as a mat- 
ter of justice some reward for the contribution made which benefits the 
university. Sone proceeds should also be given to the discipline or area 
in, which the work was carried on. Inventing is now largely a social ac- 
tivity and colleagues “ave probably, directly or indirectly, made some 
contribution to the discovery. This money would also serve as an incen- 
tive for doing further research in that area. As a matter of fairness It 
might be appropriate for a portion of the royalties to be given to col- 
leagues in related disciplines whose basic non-patentable knowledge was 
essential to the discovery. Is there any responsibility to distribute a 
port ion of those funds to further research in disciplines which are com- 
pletely unrelated to the scientific enterprise? How that question is ans- 
wered reveals in some small way a university's conception of itself as a 
community. Values of community are perhaps distinct and not reducible to 
the values of justice, fairness and social utility. 
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